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Unstructured Mesh Solution 
of the Euler and Navier-Stokes Equations 


Timothy J. Barth 
CFD Branch 

NASA Ames Research Center 
Moffett Field, CA 94035 


Mesh generation procedures as well as solution algorithms for solving 
the Eider and Navier-Stokes equations on unstructured meshes are pre- 
sented. The solution algorithms discussed utilize approximate Riemann 
solver, upwind differencing to achieve high spatial accuracy. Numerical 
results for Euler flow over single and multi-element airfoils are presented. 
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Motivation/ Requirements 
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Edge and Face “Coloring 



Mesh Generation 
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Random” Mesh (Delaunay Triangulation ) 
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Advancing Front Mesh 
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Advancing Front Mesh (Dual) 
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Fig. 2.1a) Three-component configuration. 


Fig. 2.1b) Grid about main element. 



Fig. 2.1e) Grid after reconnection of points. 


Fig. 2. If) Grid after reconnection, detail. 


Figure (2.1) Mesh generation synthesis of 3 element airfoil. 
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Finite- Volume Spatial Scheme 
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Reconstruction - Evolution 
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Numerical Examples 
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Mach Contours on Random Mesh 
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Mach Contours on 3-Element Airfoil 



Pressure Contours on 3-Element Airfoil 
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Current and Future Directions 
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